Bone fractures and trauma due to falling are some of the factors that reduce independence in activities of daily living (ADL) in the elderly. One issue is the fear of falling (FOF). Research on fall prevention has progressed, and FOF is reported to be related to physical functioning [1−2], social relationships [3] , and healthrelated quality of life (HRQOL) [4] . Therefore, FOF is considered a more significant issue than falling itself [5−6]. FOF can lead to activity avoidance [7] , which has been reported to occur in 35% to 55% of elderly people worldwide [8−11]; in Japan, this is reported in 50% to 60% of elderly people [12−13]. FOF is also reported to lead to restricted activity in 13% to 50% of elderly people [14−16].
between FOF, PA, and HRQOL in elderly people who need long-term care has not been sufficiently clarified.
The purpose of this study was to investigate the relationship between FOF, PA, and HRQOL in elderly daycare service users. Accelerometers were used to measure PA in an attempt to base the findings on objective data. While elderly daycare service users generally demonstrate low PA, most studies have used self-report measures to assess PA. Therefore, the use of objective rather than subjective measures, incorporating physical function and ADL, may enhance the potential of elderly daycare service users to meet the recommended daily PA level. The findings of this study are expected to contribute to the development of effective intervention programs designed to decrease FOF and improve HRQOL in the elderly.
Methods

Participants
The study participants were 39 frail elderly people (13 men, 26 women; mean age, 75.0 ± 6.7 years; age range, 60−85 years) living at home who regularly used daycare facilities no more than twice a week. All participants were able to walk independently. Participants who had dementia were excluded. A mental status questionnaire [25] indicated whether cognitive function was in the normal range ( Table 1 ). The research plans and procedures for obtaining consent from the participants were approved by the ethics committee of Niigata University of Health and Welfare. Written informed consent was obtained from all participants.
Tasks and Procedures
The study design was cross-sectional, and interviews and physical measurements were performed. Interviews were held to investigate the use of an assistive device, history of falling in the previous year, and score on the Japanese edition of the Falls Efficacy Scale (FES). The FES is a well-known FOF scale in Japan [13] . The FES is composed of 10 items, with responses chosen from the following, as specified in the Japanese edition: '1: not confident', '2: lacking some confidence', '3: confident', or '4: very confident' (Table 2) . Regarding physical measurements, the timed up-and-go (TUG) test was used to assess mobility [26] . In the TUG test, participants are timed on how long it takes to stand up from an armchair, walk 3 m, return, and sit back down on the chair. To evaluate ADL and instrumental ADL, scores on the Barthel Index [27] and the Frenchay Activities Index were used [28−29] . HRQOL assessment was performed using the Japanese version of the Short Form-8 (SF-8) Health Survey. The SF-8 is composed of multiple question items that measure eight health concepts [30] . Two summary scores of the SF-8, the Physical Component Summary (PCS) and the Mental Component Summary (MCS), were used. An individual's PA was measured using a small (74.5 × 13.4 × 34.0 mm) and lightweight (36.0 g) triaxial accelerometer (Actimarker; Panasonic, Osaka, Japan) with epoch length set at 12 s [31] . This device collects data on triaxial acceleration at 20 Hz; a standard deviation of 12 s is defined as the mean value of acceleration. All participants were requested to wear the device for 7 to 10 consecutive days, from the time of getting out of bed in the morning until going to bed at night, except during bathing activities. The device was fastened to the pants above the iliac spine. After wearing the device, the participants returned it to the researchers, who then downloaded the data using the device software. Data from the day of using the daycare facility were excluded, and were only used if there were more than 5 days in total for which the device had been worn for more than 10 h throughout the day [32] . From the PA data gathered by the accelerometers, metabolic equivalents (METs) were used to represent PA levels. METs are calculated using a linear regression formula produced by the relationship between the mean value of acceleration and the METs measured with a respiratory gas metabolic system. The mean daily METs value was used.
Data analysis
The participants were divided into two groups based on median FES scores: a High FES and a Low FES group. The outcome measures between the two groups were then compared using the chi-square test, t-test and Mann-Whitney U test. The significance level was set at 5%. Statistical analyses of the data were performed using SPSS (version 15.0; IBM Japan, Tokyo, Japan).
Results
The participants' demographic characteristics are shown in Table 1 . Overall, 26 (66.6%) participants reported use of an assistive device, and 11 (28.2%) reported a fall within the previous year. The data analyzed in this study are shown in Table 3 . The median ADL and physical function scores were as follows: Barthel Index score, 95 points (range, 80−100 points); median Frenchay Activities Index, 18 points (range, 3−26 points); and the TUG test, 16.3 s (range, 7−64.5 s). FOF, which was assessed based on FES scores, had a median value of 31 points (range, 20−39 points). Regarding HRQOL measured using the SF-8, the median PCS score was 45 (range, 32.6−53.5), and the median MCS score was 46.1 (range, 34.1−60.6).
The relationship between the High and Low FES groups' scores and outcome measures are shown in Table 4 . The participants were divided into two groups based on median FES scores: 20 participants in the High FES group and 19 participants in the Low FES group. According to the results of comparing the High and Low FES groups, a significant difference was observed in PA ( p = 0.019) and PCS on the SF-8 ( p = 0.006). No significant difference was observed in other factors.
Discussion
This study was to investigate the relationship between FOF, PA, and HRQOL in elderly daycare service users. The results of the present study suggest that low FES scores are associated with low levels of PA and poor HRQOL in elderly daycare service users. In this study, the FES was used for assessing FOF, but the cutoff value of this scale is not clear. Therefore, the participants were classified into two groups based on the median of FES scores, there was no significant difference in sex, age, cognitive function, and ADL in the two groups. Therefore, there was little significant difference between the participants in the two groups.
Murphy et al. [33] reported that a "sedentary lifestyle" affects FOF in the elderly. Too much sitting might also be considered a behavioral health hazard [34] . Reid et al. [35] examined patterns of television watching among the elderly over a survey period of 12 years and their associations with performance-based measures of physical function, and found that patterns of sedentary behavior were associated with weak lower-extremity muscle strength. For the frail elderly, it is necessary to improve PA in order to prevent a decline in physical [36] suggests that sedentary behavior should be formally defined as "any waking behavior characterized by an energy expenditure ≤ 1.5 METs while in a sitting or reclining posture". In the present study, accelerometers were used to measure PA in an attempt to base the findings on objective data. The median PA level in the Low FES group was 1.37 METs, which indicated sedentary behavior. Daily repetition of this low-level PA is thought to have led to a reduction of self-efficacy in ADL. In addition, a meta-analytic review by Schepens et al. [22] reported that prospective studies found a strong relationship between FOF and PA. Participants in the present study, many of whom were frail elderly people with low PA, used daycare services. Their main going out activity was to attend their daycare facilities; they seldom participate in outdoor activities independently. It is therefore possible that their low-intensity lifestyle could reduce their self-efficacy for various activities. Ensuring meaningful activities for such persons and increasing their PA may contribute to improving their self-efficacy in ADL.
The participants of the present study were able to walk independently, although 66.6% used an assistive device. Kondo et al. [37] reported that the use of an assistive device was related to a low FOF. In the present study, no such relationship was found. The use of assistive devices is affected by a decline in physical function, and thus this sample included many participants with low mobility. Friedman et al. [5] reported that falls were an independent predictor of developing FOF. However, no relationship with fall history was found. FOF is associated with a decline in physical performance and a gradual decline in HRQOL [3] . Numerous studies have reported that elderly people with low dynamic balance or mobility have a high FOF [17] [18] 38] . However, the results of the present study showed no relationship between FOF and physical performance. In contrast to the present study, the participants in previous studies tended to be healthy elderly people, not frail elderly people using daycare services. Higuchi et al. [39] reported that the TUG test is not related to FOF in elderly people with low functioning in need of long-term care. However, few studies on this issue have been conducted, and it is therefore necessary to examine the relationship between physical performance and FOF in the low-functioning frail elderly. In the present study, physical HRQOL was found to be declining. It is therefore necessary to break away from this vicious lifestyle cycle and encourage the elderly to rebuild their lifestyle to improve their PA.
The primary limitation of this research is that it was a cross-sectional study, and thus the causal relationships remain unclear. For future research, a longitudinal study is needed.
Summary and conclusions
The aim of this study was to investigate the relationship between FOF, PA, and HRQOL in elderly daycare service users. The findings showed that participants in the Low FES group had lower PA and physical component scores in regard to HRQOL. These results suggest a relationship between lower FES scores in elderly daycare service users and lower PA and physical component scores in regard to HRQOL. 
